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(54) NONVOLATILE MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To suppress an increase in current 
consumption and to shorten the total rewriting time by 
individually shifting and selecting respective sectors of 
memory blocks with time and performing erasure and 
writing control. 

CONSTITUTION: The rewriting, i.e., erasure and writing 
of data are processed by shifting and selecting 
respective corresponding sectors among respective 
sectors of individual memory blocks 22-1 to 22-8 1st 
buffer memories 24-1 to 24-8 with time. At this time, the 
memory device 2 when inputting an external address 
judges whether or not the sector corresponding to the 
external address can be erased in current operation 
mode and starts erasing the sector when the sector can 
be erased. If there are many sectors being written and simultaneous parallel rewriting 
exceeds the set maximum permissible current of the memory device and can not be done, the 
completion of sectors precedently in process is awated by making a temporary wait. Then the 
sector begins to be rewritten after the process is completed. Further, writing is performed 
following the erasure of the sector. 
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(57) [KM] 

**tt>*y«s«n:*5v^-c, ±tey-K7>r Massac 




* * <h < i: t> I^-p* * y Mt»t5^ 77/^ 

* ±12^:7 r>*y top^ic** 

±12 y- K7>f h 088*5, ±IB^^E-y^o y ^p»9co/>/j: 
< irfc KXD-Kffi&mtiLt LT, ±12$-* ^ y :/n y 

[»#*2] sg^iiafto^Ffii^^^y^tc^^ 
y««. 

±isy-K7^ hiHi»sn, *-fc**oiH*»wsB» 

t\ ±ib y— K?>r Maui*, *-*\ A^sttfc^ssr 
12^ * y y * y v z> jx 7 r > * y ^ £B£ 

[ft** 5] gf^ife*o^#^^^y^©ic*5v> 
yaw, 

**>U<l4»i&*»WClSDT, ±12 y- K9>T MhIK 
act t -T 5^FfM> * y 

[88**7] »**if2«(o^FaHgtt^*y«iaic*3^ 

±f2y-K7-f NslKtt, Sr;£<01?**as?N* + t> 
^ -fe i7 * £Xft.<DWL<D-t ? ? &m&&*imt£ w t ££)F^T 



[It** 8) BI**llBtt^05F»*^4^ ^ eyKB^cS3V^ 

t\ ±«ay — MsiBtt. mj£v>**»y*v?e> 
»ii^*-c*>ixrt±i2too-fe^ ^3ftsi«*pr«a w t &n 

»^te^^y^@o 

[if** l 0 ] !£#* 1 E«<05F»*ttp< -=e y KIKUife 

v^r, ±i2y -K7^r MsiKtt, L<wt»i&* 
^^^^y^@„ 

[ft** l l ] ft** l 0 E**>:RW6tt> y 
iJ^T, ±I2T Vi?*9it. ffife<D± ? # £X9V<D 

< 1 1 1 hJ^±*-T5r 
-ey^Bo 

[ft** l 2 ] ft** 1 E«05F*H8tt^ ^ y ^&c}o 
[ft** 1 3 ] If** 1 R«<D5H*#tt* * y RBlufe 

V^T, ±IS^y7 7 ^^y t LT, Il^«>77>^ 

y tS2o/^77y*y sr^ru, ±iay — k^w 
y t b< ttiM^^tS2o/<^77^ ; t!)riwft 

[fg ** 1 4 ] ft** 1 3 S2tttf>:F#!gt4* y ^©(c 
±!2y - K^-f MaI8SH±I2^1^y7rp< 

a^^^^y^@ e 

K8#*i 5] «**i affitt^aisstt^^yKetc 

*3^T, ±l2y-K7-< MHlR«±l2^1 <Ds<y7 7* 
<j, ±f5^2C0^^7r^^y tm<D**v yu??<D 
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mxm i e i m*i% 1 is«o^»^> ^ y ic*^ 

1 8 ] Mf*« i femo^ss^ ^ y smic* 
vv-c iie^yyn^^ ±f5^^^T^^y^r, 

So 

* y ^i'ft^-oas^FSBBtt* ^ y TfWfifcSH* £ t 

2 o ] m** i lE«o^i»*tt^ * y KiSic*5 
yy«ft iB*, #&fW& > y RMOlbfls^e™ KS&H 

l^T, ±IB'< * 7 r * * !J Ai'SRAMJg^!) , DRA 

T?m& is tut ¥*<M ^yTfca^&wmt-t-*** 
* y 

[ttsftJS 2 2 ] m*4 i lEtt<^^F#«tt^ y siK:d3 
[SS*aS 2 3 ] fitjfcJS 2 2 IE«o*JW6tt* y ^filc 
[W#JS 2 4 ] M 1 SE«O^F#»tt^ * y 3S|Etc*5 

* * y 

[00 0 1 ] 



^twtcm^ffi^^o >/7 a y - k^->- y * * y u« 

[0 0 0 2] 

^ E E P R OMt^t* to"ff:*SMt^ * y ir 

[0 0 0 3] 

li^^^-^rcOi^mjE^mM, CMOSf^S[H3S&^(Oig»j 

0jfS^lt6i:i(iomA^i<, mm±tire&# 

[0004] 

(24-1-24-8) OTM^^f^iWt 

&5-fe**to*^y&a£r*ru ^^y^o^^ (22 

-1-22-8) i:»I/Oflf (38) F^[cga@-r 

y y ^ CO 1 OcD-t? 9 $ <D j> ^ y 't/'l-li 1 *t 1 
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^^■y (24-1—24-8) fc^tt I /0{f-*§- (3 8) 
f^tC^2cO^^^T^^ y (30-1-3 0-8) £6£H 

(2) <D**W*««S:^«U^ffii:4«o &± 
[0 0 0 5] 

MUB] **W<Dft*»fc**#l» (121 1) -Cli> 

(24-1 — 24-8) i:*tJCSi*Sffl^oy ; C-y^o 
(2 2-1 —2 2-8) (D&±? ?mX\ 

^y^i (2) \-mnr Fisx&T^jjzti&bm&o 
^i^s, *&w<D&mtg:nteBm (urn x 

tt, !& 1 OD/^^r^ y (24-1-24-8) iff! 2 
co^^x^ ^y (3 0-1 — 3 0-8) £r!£l:tT^6cD 

NFlHtt^^y (22-1-22-8) m<D&-£? 

#X&fm*s7 h$J$) Loo, ^020^777^^!^ 

[0 0 0 6] 



*5^T, 2 2- 1 — 2 2-8 0^^^m^Wlc^^pTfg 
/iW^^K-M^^^^D^, 2 111*3 
WM^^^^^y^^y^ 2 2-1 — 2 2-8 £i 

#k:*jS;**u >*y#-K, **y#-h\ ^y-* 

4te^y ^2<7)3-;*^y :/o y$ 2 2-1-2 

8 \*mmz* * y mm 2 \zz$M-rz>9\*n<nT v i-xm^ 
yiwttesrsio^yyny^ 22-1-22-8^ 

WKi/^^M^, a>oRfcHU *»x.co»J»S: 
1 2l^^yyny^22-l-2 2-8 C0#^' 

p^^^^^t-^-r-s^^y^Dy^^jtapiHi^, 14 

1% — £\ 2 4-1 — 2 4-8C0&*hJ:g§ 1 Oz<y7 7 > 
^y-Cfet). 511^1^^77^1)24-1-2 
4-87ii>b46^1^y^-y/^^7T^-Cfc , 9s 7^—^ 
^^^y^P7^2 2-l-2 2-8CfMi^ ^Jx. 

5 1 1 <Os< y?T **=y 2 4-1 — 2 4-8 12 1 

-ir^^^5 1 2^-< ht-r^^4Kb*y hcDm^f— 

^777^ : ey^tlj:3 2Kt , 5/h (8x4Kf 

©«iJ»IiIK, 1 8 tt±E» 10/<y77^D OSWWi 
-*§\ 501^:^^^07^ 2 2-1-2 2-8(7)I^t$) 

6^^-y y?mxhz 0 2o^^yyny^22 

-1-2 2-8icH^^^-r5(^^T Ku-^ffi^^:^ 
1% 2 6-1-2 6-8(^1/0/^, 28-1-2 

3 8Ji^ffl I /Off -S§\ $fetC3 6tt^ffllI 
/OM 3 8 t F^^S 1 /Os<* 26-1-26-8 Sr»»E 
t6^^W^^JW-Cfe6 0 — 4 2ll^^y^I 
*«IJ»-f-5-tOffiiC0©J»lslB, 0 2, 1 04, 1 

0 6, 1 0 8, 1 1 Ott*H*60y«:RW'f-4fe*tCiaL 
*^Srlllfe-r6-tr^^^>ffiiaSr^U, t 1- 
t3, t 9ttl^-fe^^*5fi&tti--6WflSr'?:tb't # n^i- 1 b 

77^^y 2 4-1 — 2 4 - 8 COf&JMf -*§- 1 8 $r^$ 
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gfl 1 /(V** 26-1-26-8 «r^SB I /Off 3 8 i: 

[0 0 0 7] Kic*2liktt«>ffi£, *^-*-*t>*>^* 
y <D*«x.»f^tt»^ $ ttfctta-f-s-fe ^ * ^ y -t 

/H^*S:*"f?H*U. ^^11^3/77^*^ 2 4 

- 1 - 2 4 - 8 co^— ^^>^D ir;Hc#&tri«l£2SJ6"f 

[00 0 8) 11 SrKS-r -5 * * y 

:/o y 9 <d 1 ir * 9 h L < tegci? ^ * * <t fet^t 5 
«f^UV>$ 0 *fctl-t3, t9liR^t5t 

*«« i: A^ $ ixfcx- ^IJSliD/<y77^y 

2 4-1 — 2 4-8^— Wj^LT, 

-1-2 2-8 0ra*£#i^.co^ ^ ^yiz&ioltxm 

icto, scicntT-r^tr K^^^iBtSTft^ co-em 

u-^^^ 4 0 (dp^ja-f^^ir ^^cor Ki^^^^^^.^ 
t>L< W:?B4m5:i*»5:H^, -tittle 



<tt»5i*ttHI*:»* 77^fy M*tt«* 

y 2 2-1 — 2 2-8rt><bOfS^ t^^^Til 

[0 0 0 9] AflcWncfi&f^tt, MTK^^^fl 

iftjt. (mi*, ^12:^ ufc^fit 2 (Dft^ffignffi 

*V 7uy*(D&1<:?<?&®*\zV$r$T>>7 MRU W 

[ooio] z.<D&?tmm*sy h^tRtcj:s-fe^^«ij 

^ y 7n y ^ ©*^fiH4«atSrw»"c# zfkmt* 
mm&zL&xmf&ztiZo mtL&mw.te&t^v?* 

feb<tt»5&^laIK*co3£tt«, CMOS^SIhISScd^ 

IjilOOmA, ^nM2 OmA-e^g^rF^m^^r 
ibf^-et°— ^^1 0 0mA, ^^m^lOOmAi:^ 
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^t5«5lTM/i^J«ftx.»i:^©»£JlT«)»51-C 

[0011] 8:lc±iaSHfc::tev*T l^^y/D^^^ 

m s % t^^BSfUl 5 m s /'<4 hi:U 
>*ry£8fflIBIB, ^j/77^^8iitl:tt 

5ms/512^h (=10ms + 5|!sX512) 

^5ms/5 12^h {= (10msX8/4+5/i 
■8X512X8) /8I tft*), tt*<D«2«i«afb-e 

S * 10^77^*!) Kt*- * as#frr*:»^tfs 

— mi&tt^m-rttlrfHOT Y\s 
KW* 4 0 taot- B3N££f£*t, 

<D^O£rf*)g{$7 Fl^^2 0t LT^^^U y?\Z$] 
[0012] — /< y 7 T * * y ^« 

Jt-^-efc, r ki^us*** 4 ox<dt FuxKMh'* 

y?r 2 4-1 — 2 4-807-^777 V 

#*mr*Ai\ ft*j, ^swfctt^y co^y-t/wo 

* y coia^ h L < fif* — * 7 yflUK £ f* £SS 1 0V< 

[0 0 13] ^H^Id«t5^T^, «»X.T*V^ 
^y ^^coir^^^TiC^J-UT^tblU^II^T^, 



\z*^y7vy?<D^y' fd!<D;X^-y 
IS, S 1 ^ 7 7 ^ ^ U ^^t/KD^W L7-^ 

14tS^y^n^o»fj:M$^o ft*5, 11^ 
/^77^*!l f*>^ y IzMZt*—? &m&t?Wii> U< 

[0014] 13 3 ic^ 2 OH»J^^f 0 BISU:*3i^ 

-To ^KWM/ ^ 2 ^t^Ufpl t 0 
jKiS^LT, ^*JJ^ny^22-l-22-8^*> 

Ts mi km3&m\s^x*mM^&vzT-?<Dm&x. 

*y y*y? 2 2-1 (Dir^^ 1 0 2t:^Lt, 
7^^!i24-2 5^ y y^2 2-2<£>ir 

1 0 4jc*rurttii#w t 2i: t KDm<Dmm^y h 

Li^E, »&*Wj&S0fl*&£;h,£o BAT, m<D**rV?* 
vy? 2 2-3~2 2 - 8 t)l^«l-frfc>n, §^ 

tcT YU* Ui?*?4 0{ZttfiOl,1t7 7?*\?y h^ir 

[0 0 1 5] t2 4lC^3C9HJ6^£r^-ro PHHl-:fc^ 

!i/n^2 2-loglif(D^t iT-fer^^tN*E<^ 
yyoy;2 2-2(Ot^^^E^$nSc « 
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l -fe * * <> L < li^&ir ^ * ds»*T*> 19 , *H*0*Jtt 

[0 0 16] B5lCjB4©**«*r**1-. |^1§1|C*5^ 

K^S:IE«fST K^u^^4 0 fcJB l ©/<y7 
7^^^ 2 4-1-2 4-8tC|2tS:$ttfcv J -^$:r 
*u^**4 Olc#^0L/c7 7^tf 5/ h&SldWtt&U 
7 K^i/^^4 O^^lCO/^^^r^^D^O'fe^ h 

*S5fcU ii^7itt2 2-2, 2 2-4, 2 2 - 8 
-C, t 5<Df%fflVWm$l£tltl**: V ?v 2 2-2 

^>f^mrr©i^*tfLT2 2-1 

tfo ii^^^it^t^^^t U t2, t 3, t 
4, t5^)5oi:/^^ ll^ftlC t 5f«ttf U 

A^^fcf-^li^^n^ 2 2-2iC^f6 

£MftSp ft^T, 4o^ir ^<D§&^lc;f£S 0 r<7) 
ggte;*^!;:/n ^ 2 2-2 5 <D£ o \Z 2#@ 
&*LTt>Ai^U ^^!)^oy^22-2«r4#lt 
fcfr^MWlcEl 5 <oft«jc#a&tf J: 0 m& IT fc A 

®3fcL<fi|g|4^Ufc«fc5#»*, 

fMTO^Ii-etao pi— tr^tc^-r*^ 



b^^^U/p y ^S^T-eHHT^ 6 C ^ lit 

y^^cw Lra»^»/< 77 7 ^y a <o 

[0 0 l 7] H6lc|B5 0jt*Wfria*-r. WIHI-*5V^ 
£*b£o ^Jx.fl^*y :/n 2 2-5co-ir^^^pttL 

e psi^® com^* t ft z>m&m&<D± ? * mn^m 
[0 0 1 8] gi7^*6 (Dmmm^-r. mm\c&\<^ 

Sr«B&-r5te, 3 0-1-3 0-81112^777^^ 
5 3^2^777^^!) 3 0-1 — 3 0-S(DM 
&r*hZ>m2<Ds<yyT J^rVm. 3 4V£%2<D'<y7 
7 OfWWff-^. 44tt*2^s/77^*!i <©»J 

0 2nXi2V>s*y 7 7 ^y ^0^4 4 CO?£ 

gii tm&-?&>y. Mt^2^y77 ^^y 30- 

So 11^777^*!) 2 4-1—2 4-8 t I /Off 

rajctt^rcox^ 5/77^!) -CttRtii b^— 9 SrKWtc 
i:bT#So =^oT, §MTOf^^y^°7^ (2 
2-1-2 2-8) ^t^^TWV7hi|IlO 
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^&x.B$co^ y7 7 1 y77>*!)2 

4- 1 ~2 4-8IC*tJfc£i*\ S2£D/<y77> ; ey 3 0 

-1-3 0-8tt&fflL*#l::*iJJflU K£-fc**s>*& 
**ttoy*y^n y*<0***RttJUCJ§;8-Ot S Q 
Rffi bO^coibfl^rt: 2 oo/< !/77>*!) KSSSHcf* 
— **rtt0i&^ £SlcRffl b~f 6 £ t i:ioT» 

7Fistz& o ftnit -en— * * a*r * -t * s ft/c^co 

RfcfcJU §^x.ib^T*li. ^7 7r^^!J^5i^tt 

5- SRULt*— **r*l 0/^77^*^ KilMAU « 

9 *m 2 7 7 * * y ic-^icis^-r 

6 0 JBl©^y77>*!)©f- *RHJb&te, ^2 co 
^y77^!)HSl^s/77^ : ty 
^SrCiSi-S^-e'tOBWdsajftdttS. ft*3, RESIST 
KU'* 5 T K^V"^^ 4 Otei&^l^bT 

v\ &fcH i 2<D'<? 77^ y te^^e y y ^ 
ic^-bTM^jni^i: urt>Av\ ztom^n, m\tm 

v^/uyt co-fc * * *;i*t-r 5^ s/77> : ey co^a^ 2 

^t%xtt)^<, Affile:, «b 

MEW by 5 -* £ E# LtzT-fmrni^i-zz. 

ITI 1 60/^ ^77^^!) i:^2 CO^ y 7 r * * y 

*rWWWfc»*a<M»UT, Mf?lbflst>L<tt-:*r<z> 

fc^tii b t ^&;t commas -m 2 oco^ ^77^^!) 

& £S Jcfi&ffl b T IW)— ir ^ Sr-^ co®^ 

fc*5, »10/^-77^*yiW j e!)7 r n 

y * coir * * #mx.^r{c^60^ * V -feA-K— SK^- 

* ZmuTZ - t J^btgttfc* * y y ZfoCDT*-? 
LTt>Av\ 

[0 0 1 9] 0 8iC»7(O||!60iJSr^-f. (^U{c^v> 

Sr^B&i-^M, 5 2»»3©/<y77^y , 5 6 ttJB 
3CO/^y 77 > y CO^JWf 5 4tefg3tfV<<;/:7 7 

^*y comjteiHiss, 0 3nm3<Ds<y7r **!>»jfPis 
^777^^^24-1-2 4-8f^- : eti-e^^-r^)^ 

2 2-8 left P&^ftfc^— * 7 



cox-* <5 e b/t^oTUSICTFi-J: * 

1 (Ds<y7r 24-l-24-8li^*!J7 , ny^ 
22-1-22-8 <t £ fclC|5]— ^t^-y -;/*8¥5 0 

5 2riv I /Ofl-^3 8 t I /Oa* 2 6- 

1-2 6-8 k<Ds<y 7 T-ehZ>kkh\z., RfflbSii 

?<nmteT KU^^-^t^T KW* Ui/^i? 4 0 
^1t^Cga@b, ^y77lt7-^^ ; e i ;7'ny^ 

^*r^^lCO/<-/^7> c ey 2 4-1—2 4-8l"ft:b 

^^-^ 7 y^EIJB^wf*— ^(B»*s-fe ^ ^ y ir 
r-^Mll^Ji^iO^ s/ 

•fe^^ ( = ±El/0^3 8^b/<y77^ ; ty*T? 
60>r-^|S^5i^2 0 n s X 5 1 h) Sft-Cfc 

t), ^^Btr^l Om s/ir^^Cjt^+^ii^ * 

^®K*5±IB bfc <t p IC^ 1 CO^ 5/77^*^ "Cfc *9 . 

y^EK^SBl ^y77^ y It, £fc>tt<<b 

t> i±?*ft<D/i^m&m 3^777^ y 5 2tt 

[0 0 2 0] K±RWLfeJ:5^*38WfcJ:ntf, ^* 

iBtt^^ysiatt i/o»^-rft*>*>^« i /oft ^-3 
8 <t^^-y y^^-t^^mtc^jx^T^^y st#a 

b, #t^^©S«^l^i/7 h51tRT-^A<H2g 

s<y7T**r!) tt^Of- ^ COi?m b <b b < 

77^^yi-J:'9 ^F»56^> y ^>«jftls]ft «rfliM bit 

^cor Ku^-CIBitb, ^ou^^^lc^Pb^Sftx. 
Mlirt^) ru^bj ^LT77^t*y hMi, # 

ti77^tfy h?rfM^tfM^J:9«t b 
Tt><tv\ idipi:t6t77^t'xh<oM-r ( M 
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DRAMt)t<liS.RAMOj:9^^^^!J T* & 

#*S, /<5/7 7 > : t!JHDRAMt)U<liS 

RAMtt)<J:v^\ (ES'f'oCKCNKK *fcflt?&U"<A' 
* coir co§fi#jT Ki/^-^* £±1BSB1 L 

< yns/^ nfc *«tt > ^ y « $ n 

[00 2 1 ] #*3, ^SIWttilBStlfcWIclBje^ttSt 

felMWbrt J: v\ JtoS^tt, iitt 
TlilWKvTl/cl/Ojffco^ -fe**<0»l::fi8fe 

ante* ^d^d^ p^co-t?^ ^jMWcjt^ts* jtat 
7 * * y i^-hf^^y tcps^-r 5 * ^ # < 

[0 0 2 2] ±ffi**«*s-fe^^*tt"C««*:C 

3614* *y Tfc677 <o>*y y*<p 

cy^ey K«rt«tc««w*i&^'5r«a y - k^>- y * 



[0023] $ b\c*&wnmifom\zte\<^xmw.k it 

*ry. y- K7^ HtalfSoSglttftiJWlHJKV^^S^* 
Ktttu**^. ifcfcttuv^^^^y t>L<{2^ 

[0 0 2 4] 

*»ft«:^RIV7 M^telt5. rotol-Ctt^n* 

x^jim^Rxf* * y M*jflr»t> u < w^ti e> ^ t 

VNtfy h#fiificosv>DRAM^<o^#|gtt>^-y-e, 
*ttrv^*w«:> ^ y $r^-e# 2>iz$>±mm* * y 

[Hi] *»W<o^«HBtt>*yK«of«*, #^^-co 
im2] «*oft*lcJ:55FJH8tt^*yiS«SrlftWi- 
[13] *»W<0lB2a5*lfcW*r»WrSfc«>O^-YA 

lias] *»wo«54o*j(i«*rttM"rafc*o^>rA 
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